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NIEHS: Future Directions

* Scientific vision
* Directions for growth

* Strategic planning @ P
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NIEHS: Budgetary Considerations

Total NIEHS budget - 2005 $724.3 million

— DERT $393.1 (54%)
—DIR $110.6 (15%)
— National Toxicology Prog $109.3 (15%)
— Campus operations $76.4 (11%) (¢ ‘&

— Administration $34.9 (5%) .EmEEEL
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NIEHS Research Centers

* 26 Core Research Centers
* 16 Superfund Centers
* 11 Children’s Centers

* 4 Breast Cancer Centers

* 3 Parkinson’s Centers

'NIEHS/NTP
* 3 Centers for Population

Health and Health Disparities

e

@
®
y - Wy,
NIEHS Research Centers in 2004: $72.2 million (23.3% DERT) 4 {%E

U S, Copartrront of Nealth and Muman Services
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No. of Centers

30

NIEHS Core Centers

—aA— Total Centers Budget

- $40,000,000

- $35,000,000
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- $20,000,000

Centers Budget

- $15,000,000

- $10,000,000

- $5,000,000
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NIEHS Core Centers as % of DERT
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All NIEHS Centers as % of DERT

$80,000 - @ LEIILEIS UULSIUE Ul LEIILETS DUUYEL LIl
m Other Centers (Not P20 or P30) Within Budget Line
0,
@ Core Centers (P20 & P30) Within Centers Budget Line 229% 2
$70,000
Number of top of bars = Total Centers as % of Total Grants Budget
$60,000
$50,000
&
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A $40000
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Fiscal Year
Centers Within BudgetLine include P20 &P30 Core, G12 Minority, MO 1 Clinical, P50 Specialized, P51 Primate, U42 Animal,and U54 Specialized Centers -~
Centers Outside of BudgetLine include P01 Children's and Botanical, U01 Mouse and BreastCancer,and U19 Toxicogenomics Centers {'/-\ {g"%
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U S, Copartrront of Nealth and Muman Services
Natiznal lrstituta of Heslth
Netora hstuto of Ervirosmente! Heelth Sarvices



‘ National Institute of
& Environmental Health Sciences

Use environmental sciences to
understand human disease and
improve human health

Vision for
NIEHS
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NIEHS Research Accomplishments

Basic Biology| Integrative [ Clinical | Public Health |
* AH receptor * Air pollution

* Endocrine disruptors and mortality

* Air pollution and
lung development

* Lead and IQ
* Arsenic and cancer

* Cell signaling
* Oxidant stress
* Metal biology

* DNA repair/mutagenesis « Aflatoxin and

* Metabolism liver cancer

® Development ° Community
. N ws
* Gene regulation outreach (& N

%,@,s?‘
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NIEHS Research Accomplishments

Basic Biology Integrative

>

* AH receptor * Air pollution
and mortality

Public Health

* Endocrine disruptors
* Air pollution and
lung development

* Lead and IQ
* Arsenic and cancer

* Cell signaling
* Oxidant stress
* Metal biology

* DNA repair/mutagenesis « Aflatoxin and

* Metabolism liver cancer

® Development ° Community
. N ws
* Gene regulation outreach (& N

%,@,s?‘
U S, Dopartrrost of Health and Human Services
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Use environmental sciences to
understand human disease and
improve human health

Vision for
NIEHS

Strategic Plan
« Scientific orientation
* Infrastructure
 Workforce
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Scientific Orientation: Emphasis on
Complex Human Diseases

100

pe - ® 70-90% of the major
Multiple genes diseases in the USA
: | Multiple gene variants are caused by
3 . reversible behaviors
: | Environmental exposures and exposures
Broad phenotypes  Single gene
* 0] mutations are the
10 || major cause of
0 ‘ cancers and CVD in
Colon Cancer Stroke Coronary Heart Type 2 Diabetes < 5% of the cases

Disease

Willett. Science 2002; 296:695 B
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Exposures Can Simplify Complex Diseases

Complex Disease Q |$ Biological Phenotype
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Exposures Can Simplify Complex Diseases

) O

| LPS asthma and atherosclerosis
1! GN sepsis and RSV bronchiolitis

Pt W,
(& &
A 2 &
e S

U S, Copartrront of Heolth and Muman Services

Arbour. Nature Genetics 2000; 25:187 R oty SR
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Emvironmental Health Sciences

Scientific Orientation: Global
Environmental Health

E 600,000 new cases
E 200,000 deaths

Aflatoxin 3.4
HBV 7.3
Aflatoxin + HBV 60.0

Hepatocellular Carcinoma T e,
o1~

W< 32 W< 54 < 108 MW < 201 M < 489
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SPECIAL REPORT
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NIEHS Response to
Hurricanes Katrina_and Rita

Bl Support NIH medical relief www-apps.niehs.nih.gov/katrina/

B Support CDC field public health
teams

M Provide veterinary support
Il Establish the Katrina website

Il Geographic Information System
(GIS) Maps

Il Safety training for hurricane

responders (WETP) -
Damage as of August 30, 2005 A
Il Cooperative research with CDC and WLt Caasiopic Prodcionan Execion Oporor A
p gxﬁi;aiz i@ Flood A Petroleum Product Storage Stations and Terminals
E P A ¥ Refineries
L Superdome * Gas stations

0 2 4 6 8 10 12 14 Kilometers
——_—_—_

Major Roads « Oil and gas wells

Il Extramural research opportunities P
“‘o,
Oil refineries in New Orleans area \@

%,9,5"‘
U S, Dopartrrost of Health and Human Services
Natiznal lrstituta of Heslth
Netoral hstisto of Evirosmentel Heelts Sarvicos
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CommunityDispatch.com

Community News and Information
September 29, 2005

FEMA

ANNOUNCEMENTS
Update and Health Issues

Mold Guidelines for the Protection
Prevention Strategies and and Training of Workers
Possible Health Effects Engaged in Maintenance and
following Remeﬁiation Work Associated
Hurricanes Katrina and Rita with Mold
Draft, October 2005 Voice of America September 29, 2005

Residents returning to
New Orleans Find
Massive Mold Growth

National Center for Environmental
Health
National Center for Infectious Diseases
National Institute for Occupational
Safety and Health Sponsared by

Centers for Disease Control and The Mational Institute of Envimnmental Health Sciences WETE By RObert Raffaele
. The Saciety for Occupational and Emvironmental Health
Prevention The Assoclation of Occupational and Envirenmental Clinics .
The Urban Public Health Program of Hunter Collage, CUNY WaSh | ngto n ; DC

The Hew York City Department of Health and Mental Hyglene
The Unirersity of Madicine and Dentistry of Hew Jersay, Schacl of Public Health

May 20, 2005

NETUTE TRUMI O TRETS SITVIDS
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Infrastructure Needs:
ﬂature Environmental Genomics
REVIEWS . > 500

Volume 1 Number 2 2000 ®* Re-sequence
. m “environmentally responsive”
. w . . m . m . genes: cell cycle control,

DNA repair, signaling, and

Environmental Genome Project metabolism from 90
identify alleles that confer individuals

susceptibility to the adverse . tah.ed
effects of environmental agents | (www.genomle.u an.e u)

and alter risk of human disease * Created > 50 humanized

(the genome loads the gun, the mouse strains
environment pulls the trigger)

* Progress towards
KJQde nigiaiSREE establishing standards for
gene expression studies

l m. . . " . . . ‘;ﬁ :./ \ .dr‘“'))g
td =4 D
b Gy

US. Copartrront of Heolth and Muman Services

Natiznal lrstitute of Health
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Infrastructure Needs: Comparative

Genomics

Group 4
GSTBLE8Y)  ©57/58 Strains

Reference
C57BL/6J

Perlegen

Group 5 MOR/RKJ Group 3
Castle's Mice - Japanese &
T CS7LI New Zealand
R i sl EL/SuzSeyFrkJ GrOUp 2
129S1/SvimJ : :
DDY/JcISidSeyFrkJ SWISS Mlce
129X1/Sv KK/HIJ NOD.NON-H2nb1/LtJ
Nonwy GBI/ -
NONGNZOS/LLS ALSILL
NONCNZO10/LL
Group 6 NOR/LL
Little's DBA SENCARC/PLJ
& Related osau— BUB/BnJ SENCARB/PL
DBA/2 J// e SENCARA/P
DBA2HaSmn PH SMW FVBINJ
CZECHIVEW BORA SWRIJ
CZECHIE s RIS/ SJUBmM
JF1Ms skveEy TOLCRK  pERAELS ST Mamys S
MSMMs MOLDRKJ  PERG/EiJ i A Jio
LGN
PWD/PhJ____> MOLF/EiJ MRUMpJ
(position deduced from genealogy) RFI
PWK/PhJ WSB/EiJ AKR/J
Pohn2 LEWES/EIJ CE/ AlHeJ
Pohn1 CALBRK) [ \\mpPasDnJ : AlJ
SF/CamEi
CASTI/EiJ—7 SPRET/EW TIRANO/EIJ - ASOS
CASA/RKJ PANCEVO/E) ZALENDE/E CBA/J BALBICByJ
SEA/GnJ BALB/CJ
CBA/CaJ SEC/1ReJ TN {N@
’ ()
{
Group 7 C3HHel Group 1 { 4 $§
Wild-derived C3Hg§fu:‘ | C3H/HeOuJ Bagg Albino 1S, Dopartrrost of Health ed Human Services
Strains ” Derivatives il bt il ot v
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Infrastructure Needs: More Precise
Markers of Exposure

Environmental External Internal Biological Early Clinical
Exposure ‘ contact ‘ dose w respgnse ‘ ms_r By ‘ disease
ISsease
Point of contact Improved Early response
measures measures measures and
(environmental of body markers
sensors) burden (biological
sensors)

Links personal exposures to body burden to biological response

y L
AGES — NCS Initiative RS A=

Netoral hstiuto of Evirosmentel Heelts Sarvices
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Workforce Considerations

Advancing the Nation’s Health
Needs: NIH Research Training
Programs

Committee for Monitoring the
Nation’s Changing Needs for
Biomedical, Behavioral, and Clinical
Personnel, Board on Higher Education
and Workforce, National Academy of
Science, National Research Council

2005

'
5
5 4

* A growing need exists to shorten the
interval between research advances
in biomedical science and the ability
to apply these advances to improve
the health of the public

* The application of lessons learned
from basic science to health-related
problems requires training in
translational areas

—— .
:./ ) ; dv- "sb,c
{ { A
o Gepen®

U S, Copartrrost of Nealth and Muman Services

Natianal Iratituse of Health
Netoral hstiuto of Evirosmentel Heelts Sarvices
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Workforce: Support scientists who will
have the greatest impact on human health

—8— NIEHS —&— NHLBI NICHD —&—NIA

—®— NIAMS —&— NIAAA —®— NHGRI —®—NClI

50%

40%

30%

Percent MDs

20%

10%

T T T T T T
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY2003 FY 2004
Fiscal Year 7
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Workforce: Future Directions

* Start early and support trainees through
“transition periods”

* Support training with interdisciplinary
teams (basic science, computational
biology, medicine, and public health)

* Focus on expanding the role of physician
scientists

* Consider developing short courses in
environmental sciences at NIEHS (Cold
Spring Harbor or the Jackson Laboratory)

4@

Sl:qunn uu ord Muman Services
el Iratitute of Health
Newo v-hnmncilm sreie Heelts Sarvices
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Strategic Planning Forum: Purpose

* Establish our priorities

° Develop a plan to support the very best
science that will have the greatest
impact on public health

* Prepare for the future — research
opportunities, recruitment, and training

Goals and objectives to guide our

growth over the next 5 years
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Strategic Plan: Inclusive and transparent

* Federal register and NIEHS

website
www.niehs.nih.gov/external

/plan2006/home.htm

* Steering Committee

YOU ARE INVITED TO HELP US PLAN FOR THE FUTURE!

] ]
» Strategic Planning Forum
NIEHS wares inpuc fraem sciensiss
A and interestod

membors of the pusic, to ol set prioitiesfor :‘22:&--:‘ nnnnnnn s for
:;Tc:'::t:ne:: nnnnnnnnnnnnn Fscs qullie ,:z‘;vm kehop
P enitly barnors to peograss and o ® Sratage Plaa. For more

eemattion, email niehi-ln 20088 nige i
sov.

define new dicoctions for ofveanmental heath

* Draft document available L

for public comment T
&eo

 Final document released in
o,
\5? ;gg

early 2006




Strategic Planning Forum

Multiple perspectives: academia, government, industry

Varied expertise: biomedicine, genetics, toxicology,
clinical medicine, epidemiology, engineering, statistics

Research Discussion Areas:

°* Human biology

°* Human health and disease

* Infrastructure investment

°* Exposure sciences

* Global environmental health

* Training {@ %

U S, Dopartrrost of Heelth and Muman Services



<" NIEHS /
= ? ’E“;ﬁ%‘:,:";ﬁ{mgm Sciences
& “

Guiding Principles for Program Development

* Best science — highest impact

* Focus on human health and disease

* Support investigator initiated research
* Support the young investigator

* Partnerships

* Entrepreneurial/Opportunistic

* Listen to our stakeholders



Prioritizing and Program Development

* Human Health and Disease
— Specialized Centers in Environmental Health
—EHSRCs
—ONES Program
—Enhance role of physician scientist

* Exposure Biology Initiative (NHGRI and NICHD)
* Environmental Genomics

— Epigenetics

— Comparative biology/genomics

—Training in environmental genomics

* Global Environmental Health p



Using Environmental Sciences and Environmental Exposures to

Bioinformatics, Biomonitoring,
Imaging, Surwillance Systems

Fetal Basis of Adult Disease,
Dewelopmental, and Epigenetics

Emerging Technologies

Susceptibility Factors

Common Biological
Processes/Pathways

Understand Human Biology

30

53

o

20

30

50

70



Using Environmental Sciences and Environmental Exposures to
Understand Human Diseases and Improve Human Health

Developmental,reproductive

diseases 17

Bioinformatics, biomonitoring,

Incidence/prevalence and
Y 23
frequency/character criteria

Neurodevelopment,
neurodegenerative

Use of cohortstudies, 33

Susceptfibility Factors 34

Developmentof exposure-
related biomarkers

o
(&)
N
o
N
(@)

20 25 30 35



Infrastructure Investment: Technological Needs and
Applications

Validation and refinement of
animal models

Better peer review and
development of study sections

Development of improved
biomarkers

Cross disciplinary interaction,
collaboration

Bioinformatics, databases,
imaging

70



Exposure Sciences: Needs, Opportunities, and Challenges

Collaboration and
multidisciplinary training

New products (e.g.,
nanotechnology)

Biomarker development 36

Susceptibility and dose 45

Bioinformatics, databases, GIS,
‘omics

o
—
o
N
o
w
o
I
o
D
o

70



Global Health: Environmental Health Priorities and Opportunities

Sustainability of funding

NIEHS Global EH special panel

Equal partnerships (with host country)

Intervention strategies

Foci of exposure

Global warming, infectious disease, etc

Cultural senstitivity and capacity building

Partnerships (US) and meetings

~

21

32

o
(@]

45



Training in Environmental Health Sciences: Pipeline, Content, and

Partner with medical schools
and AAMC

Future
-k

Cross train in public health

-

Increase funding for young

, . 18
investigators

Loan repayment, summer

programs, dual degree <2

Fellowships and training
(undergrad)




/% NIEHS
~ &‘@{N Im'trtutpof Ith Sciences

NIH Reauthorization

* Division of Program Coordination, Planning,
and Strategic Initiatives — extension of the NIH
Roadmap

— emerging scientific opportunities
— rising public health challenges
— involvement of multiple ICs

* Common Fund - start at 1% but will grow to
5% (2006 - 330 million; 2008 — 520 million)

* |ICs maintain their individual appropriation

4@

lllllllllllllllll
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Q\e o Global
Training _¢°" _ ng Environmental
o A ) % Health
¢ A
g \
] 6
= = n
Basic Disease-
Science Focused .
Research ;@*’é
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Transcriptional Response to Dioxin Reveals
Underlying Mechanism/Pattern

Liver Concentration
250000 - of Dioxin .

v 2 4 8 12 18 24 72 168
Time point (hrs)

Time (hrs) Post Dioxin
2 4 8 12 18 24 72 168

=EE =
:E!E iE Down ¢ Gene expression preceded histopath changes
,*§§§=, = * Metabolism (Cyp1a1), oxidative stress (Ngo1),
| ====—|y FA metabolism, and gluconeogenesis
_!l. = ssstamed * Novel genes and mechanisms identified
— —
E’.EE — !: * Pattern of response unique to dioxin (also
EEE;EETE UpEarly  shown for genotoxic vs. nongenotoxic R
= Z?—-. carcinogens) \@ '
—=E==EE|""" _ T
=== Boverhof. Tox Sciences 2005; 85:1048 s mssoisnmmens s s
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U S, Copartrrost of Nealth and Muman Services
Natianal Iratituse of Health

Kuster. Nat Rev Mol Cell Bio 2005; 6:577 Mok o e ek S
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nature

The mouse genome

BT MY

Ll A ol pmng b= »

Genes are only a small part of our make-up; the
environment has a spectacular impact &
Eric Lander 4 ey

U S, Dopartrrost of Health and Human Services

Natiznal lrstituta of Heslth
Netoral hstisto of Evirosmentel Heelts Sarvicos
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*Transcriptional Approach to Reveal Dioxin Mechanism

Liver Concentration of
Dioxin

250000 +

200000 4

150000

ppt TCDD

100000 4

50000

04
8 12 18 24 72 168

Time point (hrs)

Toxicology:

Time course of target
organ dose

Time (hrs) Post Dioxin
12 18 24 72 168

| RN
(I lIII!Il-II

|
|

||

I ]i

|
l
H

AR }I-H I-
|

] I ||||||

)
|

[

I
[T

WIRIE |
(1710 |

l

Gene Expression:
¢ Precedes histopathology

» Novel genes/mechanisms: metabolism
(Cyplal), oxidative stress (Nqol), FA
metabolism, and gluconeogenesis

Down

Up
Sustained

Up Early

Up Late

Histopathology:

Changes correlate
with target organ dose
and gene e)gpreiggn

@ 2N

e Pattern unique to dioxin, and genotoxic S oo

VS. nongenotoxic carcinogens

U S, Copartrront of Health and Muman Services
Natiznal lrstituta of Heslth
Netoral hstisto of Evirosmentel Heelts Sarvicos



AitDarameter Analysis of Ex

A e ik i seeim microfluidics-
‘ B 1 ey =11 massively parallel fluidics

icro- and flanoscale = | 02| oo s
sensing devices that i |
combine existing

m_qocc\n‘rilever
/]"

. = £ - I =7 o 3 S
g barmer Y 0 2 - -
dssays. =% o,
2  Barrier 1 . .
y " & Sy e 5 Nanomechanical

Sensors

Protein-protein &
Protein-DNA

* DNA sequencing

e DNA gene expression

e Proteomics

e Metabolomics

Nanowire Sensors
Signatures of gene
& protein
expression

Electrophysiology sensors-
Signatures of cellular
processes

Watson and Hood, J Prot'Res; 2004 s~

Netora hstuto of Ervirosmente! Heelth Sarvices
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*Transcriptional Approach to Reveal Dioxin Mechanism

Liver Concentration of
Dioxin

250000 +

200000 4

150000

ppt TCDD

100000 4

50000

04
8 12 18 24 72 168

Time point (hrs)

Toxicology:

Time course of target
organ dose

Time (hrs) Post Dioxin
12 18 24 72 168

Down

Ill.ll

|
|

T
~SSSEEEE
wl i Ei Up
— == 5 | sustained
=il| ==

][ pmmp—p—
—!!!-§=§ Up Early
:_;_Eéig Up Late

Gene Expression:

¢ Precedes histopathology

» Novel genes/mechanisms: metabolism
(Cyplal), oxidative stress (Nqol), FA
metabolism, and gluconeogenesis

e Pattern unique to dioxin, and genotoxic
VS. nongenotoxic carcinogens

Histopathology:

Changes correlate
with target organ dose
and gene expression

TR Ws,
{/ ~ “?\P'“ Ibé‘
| 3 5
NS Gy

U S, Copartrront of Health and Muman Services
Natiznal lrstituta of Heslth
Netoral hstisto of Evirosmentel Heelts Sarvicos



A}anns
21 relsenerational Effects of End |

F, Parents

Male S-D rat Female S-D rat

Daily exposure to
vinclozolin or
methoxychlor

\_ _/
Y : :
Transgenerational effects seen in >90%
F, male x F, females from | y 4 all males, all generations:

different litters : :
I spermatogenic cell apoptosis

Y l epididymal sperm count and motility

No exposure

Outcross: Vinclozolin-treated F2 B | oss of germ cells and abnormal
males X WT untreated females seminiferous tubules (F; males)

No effect on spermatogenic cellss-,
Reverse outcross: vinclozolin-treated transgenerational phenotype tr nﬁd
females X WT untreated males through male 05 st s

Netora hstuto of Ervirosmente! Heelth Sarvices
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Wul p Characteristic methylation pattern g Location of altered DNA methylation on 2 clones
Control Vinclozolin Protein Phosphatase, subunit 13B Modifier of Cell Adhesion

Protein
- RN

Hypothetical Protein

B Serine/Threoine Kinase
.l'l’*‘“ m.li— Heat Shock Cognate 71k
i 4 |

e | tysoposphoipase Clone 17 14 Cytokine Inducible SH2
C Containing Protein
F2 I3
36 Protei Calcium Channel Alpha 2
Control Vinclozolin -~ Control Vinclozolin | LT FE | P

| Hyaluronidase
==T" EETE wpa o
| GTP-Binding Protein
———— e Ral

ek sl =

Methylation of Cytokine inducible SH2 6932 8q32
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B Impact of environmental toxicants can be far-reaching; crossing all borders

B Over 5 million children each year die from illnesses caused by the environment

B 1/3 of all illnesses in the world are attributable to environmental factors

z f‘“"’»
\ m,‘,.;e
U S, Dopartrrost of Health and Human Services

Natiznal lrstituta of Heslth
Netoral hstisto of Evirosmentel Heelts Sarvicos



Global Environmental Health and Aflatoxin
Male Liver Cancer (HCC) Mortality in China (1973 5)

CANGER MORCTALITY - T773- 1975 BY COUNTY

" AGE-ADJUSTED HATE

IN MIGUEST DECILE,
© HIGH  SIGNIE

NOT IN HGHEST DECILE
HIGH SIGNIF

IN MIGCHESY DECILY JHYGMH
NON SIGNEF %

NOT SIGNIF DU FERENT
TROM NATIONAL HATE

l‘.u_u.n i[ln NATIONAL
RATY, SIGNIY

SPAISELY POFULATED

DATA UNAVAJLABLE

RELATION TO NATIONAL gATE

Aflatoxin B1 3.4
.| HBV 7.3

Leemses Bl LG AFB1 + HBV 60.0

J
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PhieEEa-Research (1959-2005)

0 )

HBV Modifies
Biomarkers in
Children
OCHa
* * * Oltipraz/
Liver Cancer in Levels in DNA Monoclonal Aflatoxin/HBV Chlorophyllin/
Rats Thai Diet vs Adduct Antibodies and HCC in PRC| || Broccoli Sprouts
Liver Cancer Identified and IAC and Africa Clinical Trials
—

Aflatoxin ||| Toxicology and First IARC DNA_ Albumin Aflatoxin is a
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Specific B virus in
plasma predict liver ’-
cancer development

Kuang et al.
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Infection with HBV,
coupled with dietary

exposure to aflatoxin, ’

increases the risk of lung
cancer
Kensler et al.
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10 yrs for aflatoxin exposure and HBV

B Determined temporality of HBV mutations in
plasma and tumors

M Identified pre-diagnosis markers of specific
HBV mutations in plasma

[ Incidence liver cancer in men associated with AFB1
Il AFB1-N-gua in urine correlate with AFB1 dose (rat)

Il AFB1-N-gua correlate with AFB-DNA adduct levels
in liver (rat)

[l Liver AFB1-DNA adduct correlate with tumor
incidence (rat)

Il AFB1-N-gua in urine correlate with aflatoxin intake
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Global Environmental Health and Arsenic

B 30-36 million people chronically
exposed to high levels of arsenic
in drinking water derived from
ground water in Bangladesh

B Arsenic contamination a problem
identified in mid-1990s

[l Large regional variation in
exposure levels, difficult to

gl g
'Y df ¥
2

'Proportior{ of field tests

posiive forarsenic AN Al assess actual exposure

= 0%
Bl 01- 20%
B 20.1- 40%

40.1- 60 %

60.1- 80 LANRIN B skin cancer a major health
80.1-100 % ‘ 'a’.v ’ ! problem : dté%

200 B Nodata \

U S, Dopartrrost of Heelth and Muman Services
Natiznal lrstitute of Health
Netonal hstrute of Evirosmente! Heelts Sarvices

% C—s




NIEHS

_ National Instituta of
? % Emironmental Health Sciences

Y World Health Organization

Cancers of the skin, liver,
World Health Organization Bulletin 2002 lungs, as well as diabetes and
cardiovascular diseases
induced by the presence of
arsenic in water will
contribute to a major human
tragedy over the next several
decades

Promotion of well-switching to
mitigate the current arsenic crisis in
Bangladesh

Van Green et al.
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Cyanobacterial strains from 5 morphological sections

m Cyanobacteria are ubiquitous in
terrestrial and freshwater,
brackish, and marine
environments, and in food, with
widespread human exposure, both
nationally and internationally

B Water pollution, eutrophication,
and global warming trigger algal
blooms (geographic dispersion),
population density

B Cyanotoxin produced by
Ccyanobacteria a growing concern
for human health, recreation, and
water-based industries

m Cyanotoxin production has wide
but irregular occurrence
phylogenetically S e

7 d)r (3
{ oY
S pens®

U S, Dopartrrost of Heelth and Muman Services
Natiznal lrstitute of Health
Netonal hstrute of Evirosmente! Heelts Sarvices




<% NIEHS

~ 2 W5 National Instituta of
J,/‘ . Environmental Health Sciences

PNAY

Proceedings of the National Academy of Sciences April 2005

Diverse taxa of cyanobacteria
produce B-N-methylamino-L-
alanine, a neurotoxic amino
acid '

Cox et al.

=

4
methylamino-L-alanine (BMAA),
produced by all known groups
of cyanobacteria (symbiots and
free-living)

BMAA implicated as possible
cause of ALS/Parkinsonism-
dementia complex with an
extremely high rate among
Chamorro people of Guam

BMAA detected in brain tissues
in Canadian Alzheimer’s
patients, and in cyanobacterial
culture samples worldwide

BMAA produced in all members
of free-living cyanobacterial
sections, in 97% of strains
tested, and in bloom-forming
cyanobacteria from Baltic Sea

—— .

."/ y ﬁr M"’c

{ @ (-
b B -

U S, Copartrrost of Nealth and Muman Services

Natianal Iratituse of Health
Netoral hstiuto of Evirosmentel Heelts Sarvices



&% NIEHS

— National Instituta of
J& + Environmental Health Sciences

SCIENTIFIC
AMERICAN

Brain-Destroying Algae?

June 2005

JAMA

The Journal of the American Medical Association May 2005

Environmental Neurotoxin May

Pose a Health Threat
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SPECIAL REPORT

AN AMERICAN

Hurricane Katrina
August 29, 2005
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CDC and EPA Activities

Department of Health and Human Services

I Centers for Disease Control and Prevention

Environmental Health Needs and
Habitability Assessment

Joint Taskforce

Centers for Disease Control and
Prevention

U.S. Environmental Protection Agency

Hurricane Katrina Response

September 17, 2005

Information about other activities:

http//www.cdc.gov http://www.epa.gov

CDC-EPA task force established by
DHHS to provide an initial
assessment of the overarching
environmental health and
infrastructure issues faced by New
Orleans to reinhabit the city:

Drinking water
Wastewater
Solid waste/debris
Sediments/soil contamination (toxic chemicals)
Power
Natural gas
Housing
Unwatering/flood water
Occupational safety and public security
Vector/rodent/animal control
Road conditions

Underground storage tanks (gasoline)
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September 13, 2005

NIEHS Awards $37 Million to Train Emergency and
Hazardous Waste Workers

More than $37 million will go to workers involved in emergency response and hazardous waste clean-up

Grants provide training designed to protect workers and their communities from exposure to toxic materials
. encountered during hazardous waste operations and chemical emergency response

Award programs:

Hazmat Disaster Preparedness Training Program
Hazardous Waste Worker Training Program

. DOE Nuclear Weapons Cleanup Training Program
Minority Worker Training Program
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Institute of Medicine
The National Academies of Science

Advisors to the Nation on Science, Engineering, and Medicine THE NATIONAL ACADEMIES

THE NATIONAL ACADEMIES
Roundrable on Environmental Health
Sciences, Research, and Medicine

Environmental Public Health Impacts of Disasters: Hurricane Katrina
Sponsored by

The Roundtable on Environmental Health Sciences, Research, and Medicine
Washington, D.C. 20004
October 20, 2005
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Why do certain people de\ﬁlfeltop disease when
challenged with an environmental toxin
while others remain healthy?

Poor Genetic Other
Nutrition VuInerablllty Diseases

Environmental \ / Adverse Health
Toxins Outcome
Development

Obesity and Age Drugs
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Scientific Orientation: Global
Environmental Health
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Scientific Orientation: Global
. Environmental Health
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* Impact of environmental
toxicants can be far-
reaching; crossing all
borders

°* Over 5 million children
each year die from
ilinesses caused by the
environment

* 1/3 of all ilinesses in the
world are attributable to

positive for arsenic
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Developing a Strategic Plan

[ Federal register and NIEHS website
www.hiehs.nih.gov/external/plan2006/home.htm

B Strategic Planning Forum in October 2005

B Draft document available for public comment

B Final document released in early 2006

YOU ARE INVITED T0 HELP US PLAN FOR THE FUTURE!
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Ensuring a Transparent Process: Town Meetings and Website
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Providing Some Perspective

(Perspectives |___

VIRECIOR'S PERSPECTIVE
NIEHS Priorities: The Proces
Strategic Planning o

v madh be e e NIE |
A cddi bhew e

[l Scientific vision and need for change

[ strategic planning
Perspectives L —

DIRECIOR'S PERSPECTIVE

:::hgk Planning. Establishing Need

H Training

B Global environmental health

Perspecﬂves

[ Perspectives ) S IRECTOR'S pERSPECTIVE
— e
DIREGIOR'S PERSPECTIVE Av‘sionforthefu“"e

Training the Next Generation
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DIREGTOR'S PERSFLCTIVE
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Program: An Integrated Sclentific Visi
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(Dollars in Thousands)

$45000 B US54 Specialized Center Coop

| U42 Animal Center Coop
a P51 Primate Center
| P50 Specialized Center
$40,000 @ MO01 Clinical Center
B G12 Minority Center
| P20 Core Center
$35000 | P30 Core Center
$30,000
4
S $25000 -
[e}
(]
8 $20000
o
=
$15000 |
$10,000
$5000
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Fiscal Year
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QY it st cires Distribution of NIEHS Research

(Dollars in Thousands)

$35,000 B U19 Toxicogenomics Center
| UO1 Mouse and BreastCancer Centers
B P01 Children's and Botanical Centers
$30,000
$25,000
(7]
& $20000
©
(]
©
S $15000
=
$10,000
$5,000 -
$0 -
FY 1999 FY2000 FY2001 FY2002 FY2003 FY2004
Fiscal Year

Includes only Children's (P01),Botanical (PO1),Mouse (U01),BreastCancer (U01),and Toxicogenomics (U19) Centers
No other PO1s,U01s,or U19s are included
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0, Emvironmental Health Sciences o
Distribution of NIEHS Research

(Dollars in Thousands)

$80,000

@ Centers Outside of Centers Budget Line

@ Centers Within Centers Budget Line 23.3%

$70,000

Number of top of bars = Total Centers as % of Total Grants Budget

$60,000

$50,000

$40,000

Total Dollars

$30,000

$20,000

$10,000

$0
FY1999 FY2000 FY2001 FY2002 FY2003 FY2004

Fiscal Year

Centers Within BudgetLine include P20 & P30 Core, G12 Minority, MO1 Clinical, P50 Specialized, P51 Primate, U42 Animal,and U54 Specialized Centers
Centers Outside of BudgetLine include P01 Children's and Botanical, U01 Mouse and BreastCancer,and U19 Toxicogenomics Centers
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(Dollars in Thousands)

$45,000

@ Oceans(P50)
@ Health Disparities (P50)
$40,000 a Parkinson's (U54)

@ Toxicogenomics (U19)

$35,000 o Breast Cancer (UO1)
n Mouse (U01)
@ $30000 @ Botanicals (P01)
5 @ Children's (P0O1)
o
s; $25,000
=]
()
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g $20,000
<
s
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$10,000
$5000 -
$0

1999 2000 2001 2002 2003 2004
Fiscal Year
Co-funding from NIHODS for Botanical Centers: $1 million
Co-funding from NCIfor BreastCancer Centers:$2 million
Co-funding from NCIfor Centers for Population Health and Health Disparities:$200,000
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Future Opportunities in
Environmental Genomics

* Epigenetics

 Comparative Genomics

* Specialized Centers of Excellence
* Exposure Biology Initiative

 Enhance collaboration on cohort populations
(NHGRI and NICHD) and case-control studies

* Support young investigators
— Restructure training programs
—ONES Program e
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NIEHS Response to Hurricane Katrina

* Support medical NIH medical relief effort
* Website (www-apps.niehs.nih.gov/katrina/)
* Planned cooperative research with CDC and EPA

* Extramural research opportunities
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Workforce: Support scientists who will
have the greatest impact on human health

1 Institution (by rank)

Type of
Institution

Postdocs in

Life Sciences

Annual
Postdoc Salary

Postdoc
: Office, Assoc.,
¢ or Advisor?

1. US Environmental Protection Agency

Cancer Research Center
Seattle, WA

Bethesda/Frederick, MD

; Research Triangle Park, NC
2. Fred Hutchinson :

Government

Private :

Government

25

9QO00—-1000

$41,772-%60,576

$35,568.. 351'036

$3 9 300_358’400

Yes

Yes

Yes

4. National Institute of
Environmental Health Sciences
Research Triangie Park, NC

Government

240

$39,000-$65,000

Yes

s | 5 Trudeau Institute

Saranac Lake, NY

aunwefsmofNonhCamhna

o Chapel Hill, NC

Private

Ac adermc

28

$34,000-%41,000

mean$38,568

No

Yes

>
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Shifting Our Emphasis: Traditional Approach

g Environmental Exposure %
Basic Science/Toxicology Public Health

Human Disease
;ﬁé
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Shifting Our Emphasis: New Approach

Exposure

A

Human Disease

Basic Science/Toxicology Public Health
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|dentify Persons with Chronic Airway
PATIENT Disease (CAD) GOALS:
(Private Physicians, Pharmacies, « Establish patient
IDENTIFICATION Hospitals, Communities) population: identify
* individuals with
known/suspected CAD
Screening: Pulmonary Function Tests, + Identify exacerbating
Immunoprecipitants, Blood/urine for and stable individuals
protein/fmRNA/DNA with CAD
INTERVENTION " ST GOALS:
Symptomatic Individuals A '
» Assess exposure to
* Could serve as study A~ A high-risk individuals
population for a health Exacerbating Stable * Interventions for
registry high-risk individuals
*  Refer patients who
. . are exacerbating to
Environmental/Medical local health facilties
Intervention
/ \4 GOALS:
EVALUATION ¥ + Identify early
Exacerbatin . Stable Stable
and g 4. » (intervention) (no intervention) markers Of
ANALYSIS T environmental
Assessment: PFTs, allergic disease
sensitization, immune response, * Define the role of
exhaled breath, DNA genes and
environment in CAD




